single transmission channel lead to explosive, exponential growth of traffic in subscriber access networks, which inevitably leads to the creation of fifth-generation networks (5G). In such networks, modulation/demodulation systems and multiplexing/demultiplexing of streams with data rates above 10 Gb/s (up to 100 GHz) play an enormous role.
PhIO-2018 Among the advantages of polymeric materials, it is worth noting the high values of nonlinear electrical susceptibility, rapid response, exceptional chemical diversitythe ability to introduce different functional groups into the material and thus vary the physicochemical properties, as well as the comparative ease of production and processing. On the basis of organic polymers, materials with quadratic nonlinear optical characteristics are currently being created, which significantly exceed the corresponding parameters of inorganic materials. For example, the electro-optical coefficient r33 for LiNbO3 is 30 pm/V, while the same index for a number of organic materials reaches 300 pm/V and above. Such devices are being actively developed in the world. The leading countries in this area are the United States, Japan, China, and Korea [1] [2] [3] [4] [5] [6] [7] [8] [9] .
The urgency of this direction development is determined by the absence of domestic manufactures of modulators based on organic electro-optical polymer materials. There is no industrial production of electro-optical polymer materials in Russia, which leads to a backlog in the technology of high-speed digital information fiber-optic systems.
The functionality of organic electro-optic polymer materials is a result of the presence of active chromophores in them, which are the so-called push-pull systems.
Chromophores consist of electron-withdrawing and electron-donating fragments, separated by a conjugated bridge. (Figure 2) As acceptor fragments, the derivatives of 2-(3-cyano-5,5-disubstituted furan-2 (5H) -ylidene) malononitrile [1] [2] [3] [4] [5] , ethylene-1,1,2-tricarbonitrile [6] Derivatives of anilines, phenols, tetrahydroquinolines and yulo-lipid, etc. are used as donor fragments. In the present work, an approach to the synthesis of new chromophores of the 3-cyanochromones and 3-cyanocoumarins classes is considered and the spectral properties of the obtained compounds are investigated. PhIO-2018 Synthesis of the starting 2-methyl-3-cyanochromone (1) and 4-methyl-3-cyanocoumarin (4) was carried out according to the previously developed methods [8] and [9] . A study of the spectral characteristics (Table 1 ) of the compounds obtained showed (Fig. 1, A) 
Experimental
NMR spectra were recorded on a Bruker AM-300 (300 MHz) instrument in DMSO-d6 or CDCl 3 . EI mass spectra were measured on a Finnigan MAT INCOS 50 instrument using a direct inlet system; the ionization energy was 70 eV. High resolution mass spectra (HRMS) were measured on a Bruker micrOTOF II instrument using electrospray ionization (ESI). The measurements were done in a positive ion mode (interface capillary voltage -4500 V); mass range from m/z 50 to m/z 3000; internal calibration was done with ESI Tuning Mix, Agilent. A syringe injection was used for solutions in acetonitrile (flow rate 3 L/min). Nitrogen was applied as a dry gas; interface temperature was set at 180 ∘ C. Melting points were measured on a Boetius hot-stage apparatus (incorrected). The reaction mixtures were analyzed, and the purity of all products was checked by TLC on Silica gel 60 F254 plates (Merck).
Knoevenagel reaction (general method)
To 185 mg (1 mmol) of 2-methyl-3-cyanochromone or 4-methyl-3-cyanocoumarin in 6 ml of ethanol 1.1 mmol of the corresponding aldehyde is added and a drop of piperidine.
The mixture is stirred with heating for 1-28 hours. The mixture is cooled, the precipitate formed is filtered off, washed with ethanol. The product was purified by column chromatography (hexane/methylene chloride 2: 1).
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(E)-2-[2-(5-bromothiophen-2-yl)vinyl]-4-oxo-4H-chromone-3-carbonitrile (2a)
The product was obtained at refluxing for 1.5 hours. Yield 75% %. 
(E)-2-[2-(4-bromophenyl) vinyl]-4-oxo-4H-chromone-3-carbonitrile (2b)
The product was obtained at refluxing for 28 hours. The yield was 40.6%. 
(E)-2-[2-(4-diethylaminophenyl)-vinyl]-4-oxo-4H-chromone-3-carbonitrile (2c)
The product was obtained at refluxing for 2 hours in a yield of 67%. 
(E)-4-[2-(5-bromothiophen-2-yl)-vinyl]-3-cyanocoumarin (5)
The product was obtained at refluxing for 2 hours with a yield of 40%. 
(E)-4-[2-(2-(5-(4-(dimethylamino)phenyl)thiophen-2-yl)vinyl)-4-oxo-4H-chromene-3-carbonitrile (LS-686)
The yield is 28%. Yield: 44%. 
(E)-2-(2-(4-(4-(dimethylamino)phenyl)phenyl)vinyl)-4-oxo-4H-chromene-3-carbonitrile (LS-701)

(E)-2-(2-(5-(4-(dimethylamino)phenyl)thiophen-2-yl)vinyl)-2-oxo-2H-chromene-3-carbonitrile (LS-684)
The yield is 30%. 1H NMR (300 MHz, CDCl 3 ) δ 8. 
